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Y HKCO^OBbix KJiemew, coOpaHHbix b ropo^cKHx h npnropoaHbix OnoTonax r. ToMCKa, 
o6Hapy>xeHbi PHK hjih flHK cjie^yiomHx HH(})eKUHOHHbix areHTOB: BnpycoB KjiemeBoro 
3Hue(})ajiHTa (BK3) h 3ana^Horo Hnjia (B3H), Borrelia spp., Ricketsia spp., Ehrlichia spp. 
ypoBeHb cMemaHHbix HH(})eKUHM Aocraraji 5.7%. T eHOTHnupoBaHHe BK3 bbihbhjio unp- 
KyjiHUHio ^ajibHeBOCTOUHoro h CHOnpcKoro reHorana BK3, npnneM b npuropoOTbix oua- 
rax ^OMHHHpoBaji ch6mpckhm reHoran BK3, a b ropo^cKHx OnoTonax ^ojih ^ajibHeBO- 
CTOUHoro reHorana cymecTBeHHO B03pacTajia. Bnpyc 3ana#Horo Hnjia 6biJi npe#CTaBJieH 
reHOTMiiOM la. OpuioreHeTMuecKHM aHajiH3 Borrelia spp., Ehrlichia spp. m Rickettsia spp. 
noKa3aji, hto ohm npe^CTaBJieHbi cooTBeTCTBeHHO B. garinii , E. muris , R. tarasevichiae w 
npe/mojio^KHTejibHO hobwm iioabmaom r raoultii. 


HKcoztOBbie KJieutH hbjthiotch nepeHOCHHKaMH MHorax MH(J)eKUMOHHbix 3a6o- 
jieBaHHM BHpycHOH, SaKTepwajibHOH h napa3HTapHOH npupoztbi. B hx hhcjio bxo- 
m t KJiemeBOM 3Hite(|)ajiHT (K3), 3HitecJ)ajiHT FIoBaccaH, jiwxopa^Ka 3ana#Horo 
Hnjia (J13H), hkcoaobmm KJiemeBOM 6oppejmo3 (HKB), KJiemeBOM phkkctcho3, 
6a6e3H03, 3p;iHXH03 w 6apTOHejuie3 (Alekseev et al., 2004). KjiHHHuecKMe nponB- 
JieHHM 3THX HH(J)eKUMOHHbIX 3a60JieBaHHH OCOSeHHO Ha HanaJIbHOH CTa^HH MO- 
ryT 6biTb BecbMa cxoahmmh h b p*me cjiynaeB MoryT ouih6ohho TpaKTOBaTbcn 
KaK K3 (KopeH6epr, 2002; Korenberg, Likhacheva, 2006). 

Hanboiiee naToreHHbiM jum nejiOBeKa MBjmeTcn BHpyc KjiemeBoro 3Hite(J)ajiH- 
Ta, npe^CTaBHTejib po#a Flavivirus , umpoKO pacnpocTpaHeHHbiii b EBpone w 
A3hh. Ha 3HAeMHHHbix no BK3 TeppHTOpunx npo^cHBaeT npMMepHO 700 mjih 


374 



HejiOBeK, HCKjnoHafl KnTan. 3a6o.neBaHHe, Bbi3BaHHoe BK3, <J>HKCHpyeTCH b 6o- 
jiee HeM 30 CTpaHax EBponbi h A3hh (Suss, 2003). Exerozman 3a6o;ieBaeMOCTb 
K3 b Mupe cocTaBjineT zio 14 000 cziynaeB, H3 hhx npuMepHO zio 11 000 — b Poc¬ 
chh (Gritsun et al., 2003a). CHCTeMaTHnecKHx ziaHHbix no 3a6ojieBaeMOCTH b Kh- 
Tae HeT, h3bcctho jinnib, hto b 1994 r. 3aperncTpnpoBaHO 3500 cziynaeB K3 
(Suss, 2003). 

flpyron npeziCTaBHTejib pozia Flavivirus — Bnpyc EloBaccaH (BE1). Oh bxoziht b 
KOMnjieKc BK3 h Bbi3biBaeT y neziOBeKa 3Huecj)ajiHT. BcTpenaeTcn Ha TeppHTopHH 
CeBepHOH AMepHKH h flajibHero BocTOKa Pocchh (JleoHOBa h zip., 1980; Tsai, 
1991). Eiue ozihh npeziCTaBHTejib Toro xce pozia, BHpyc 3anazmoro Hnjia (B3H), 
HBjineTCH B036yziHTejieM ozihohmchhoh jinxopaziKH. B3H BbiHBjieH b A<J>pHKe, 
ABCTpajlHH, ICbKHOH H CeBepHOH AMepHKe, EBpa3HH, B TOM HHCJie H B PO (Lan- 
ciotti et al., 2002; Guthrie et al., 2003; Mackenzie et al., 2003; TepHOBOH h zip., 
2004, 2006; KoHOHOBa h zip., 2006; Morales et al., 2006). B3H b ochobhom nepe- 
ZiaeTCH KOMapaMH, xoth ziOKa3aHO, hto HKcoziOBbie Kjieuin Toxe cnocoSHbi ht- 
paTb pojib b ero nepeziane (Anderson et al., 2003; MocKBHTHHa h zip., 2008). 

Mkcoziobmh KjieuieBOH 6oppe;iH03 (6ojie3Hb JlahMa, MKB) Bbi3biBaeTCH 6aK- 
TepHHMH pozia Borrelia , tchobhziob B. afzelii, B. eurgdorferi, B. garinii, B. spielma- 
nii (Smith et al., 2006; Majlathova et al., 2006). CpeziM nepeHOCMMbix hkcozio- 
bmmh KjieuiaMH HH(J)eKUMH MKB 3aHHMaeT BTopoe MecTO nocjie K3 no noKa3a- 
TejiHM 3a6ojieBaeMOCTH b PO. Exerozmo b CTpaHe perHCTpupyeTCH 6—8.5 Tbic. 
cjiynaeB MKB (Korenberg, Likhacheva, 2006). 

KnemeBOM phkkctcmo 3 (KjiemeBOH cbinHOH thcJ), ch6hpckhh cbinHOH thcJ), ce- 
Bepo-a3HaTCKHH pHKKeTCH03) — HHcJ)eKLiHOHHoe 3a6ojieBaHHe nejiOBeKa, Bbi3biBa- 
eMoe MHKpoopraHH3MaMM pozia Ricketsia, nepeziaionieecn hkcoziobbimm KjieuiaMH. 
3a6ojieBaHMH nejiOBeica cBH3bmaiOT c R. sibirica, R. mongolotimonae n R. heilongji- 
angensis , naioreHHOCTb R. raoultii h R. tarasevichae zijih nejiOBeKa euie tohho He 
ycTaHOBjieHa (Mediannikov et al., 2004; Shpynov et al., 2004; Shpynov et al., 2006). 
KjieuieBbie pMKKeTcno3bi nmpoKO pacnpocipaHeHbi b 3anaziHOH, UempajibHOH n 
Boctohhoh Ch6hph, XadapoBCKOM n npnMopcKOM Kpanx, HeKOTopbix panoHax 
BocTonHoro n CeBepHoro Ka3axcTaHa, b Apmchhm, TypKMeHHH m Mohtojihh. 

3pjiHXH03bi nejiOBeica n xcnBOTHbix — npupoziHO-onaroBbie hhc^cklihh, nepe- 
HOCHMbie HKcoziOBbiMH KjieuiaMH h Bbi3biBaeMbie OaKTepMHMM pozia Ehrlichia. 
C 3a6ojieBaHHHMH nenoBeKa h xhbothmx CBH3biBaiOT E. chaffeensis, E. ewingii, 
E. muris h E. canis. Bo36yziHTejiH BbiHBjieHbi y HKCOziOBbix KjieuieH, xhbothmx h 
jnozien bo mhothx CTpaHax, hto CBHZieTejibCTByeT o mnpoKOM pacnpocTpaHeHHH 
3pjiHxno30B, b tom nncjie h b Pocchhckoh OeziepauHH (Shpynov et al., 2004; Ta- 
bara et al., 2007). 

KneiizeBOH 6a6e3H03 neziOBeKa m xHBOTHbix Bbi3biBaeTCH npocTenniHMH pozia 
Babesia , napa3HTHpyiouiHMH b opnTpouHTax MjieKonnTaioiizHx. C 3a6o.neBaHHHMH 
HejiOBeKa n xhbothmx cBH3biBaiOT B. divergens w B. microti. Pa3JinnHbie Bnzibi 6a- 
6e3HH pacnpocTpaHeHbi Ha 3HanHTejibHOM reorpacjDHHecKOM npocTpaHCTBe, 
BKjnonaH CeBepHyio AMepHKy, EBpony, A^puKy h lOro-BocTonHyio A3hk> (van 
Peenen et al., 1977; Karbowiak et al., 1999; Burkot et al., 2000). Cpezm 6aKTepHH 
pozia Bartonella naToreHHbiMH zuih neziOBeKa hbjihiotch 9 bhziob, H3 KOTopbix b 
KanecTBe nepeHOCMMbix KjieuiaMH naToreHOB HZieHTH(J)HLiHpoBaHbi B. henselae 
(B036yziHTejib 6ojie3HH KomanbHx uapanHH) n B. quintana (B036yziHTejib OKonHOH 
jiHxopaziKH). flaHHbie naToreHbi ninpoKO pacnpocTpaHeHbi bo bccm MHpe (Chang 
et al., 2002; Morozova et al., 2004; Kim et al., 2005). 

CoBMecTHan uHpKyjiHUHH pa3HOo6pa3Hbix KjienieBbix hhc^cklihh bo mhothx 
npHpoziHbix onarax (EBpona h eBponencKan nacTb Pocchh, Ypazi, CnGnph, flajib- 
HHH BOCTOK, Ka3aXCTaH, tfnOHHfl) H B03MO>KHOCTb COBMeCTHOTO HH(J)HLlHpOBa- 
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hhh hmh qejiOBeKa ^ocTaTOHHO xopomo AOKyMeHTHpoBaHa (Alekseev et al., 2004; 
Shpynov et al., 2004; Zamoto et al., 2004; Hilpertshauser et al., 2006; Majlathova 
et al., 2006; Shpynov et al., 2006; Tabara et al., 2007). 

B HacTonmee BpeMH ypoBeHb 3a6ojieBaeMOCTH KjiemeBbiMH uh^qkumhuu b 
Tomckoh o6ji. hbjihctch oahhm H3 caMbix bmcokhx b PO. Oh npH6jiH3HTejibHO b 
10 pa3 npeBbimaeT cpe^HHH ypoBeHb 3a6ojieBaeMoc™ b Pocchh (OHumeHKO 
nnp., 2007). 3to onpe/tejineT BaxcHOCTb h aKTyajibHOCTb cbqjxqhuPi o cneKTpe 
KJiemeBbix hh^ckumh b r. Tomckc h Tomckoh o6ji., ypoBHe 3apaxceHHOCTH jxbh- 
hhmh HH(j)eKUHflMH KjiemeH. IlooTOMy c uejibio H3yneHHH reHeTHnecKoro pa3HO- 
o6pa3HH OaKTepHajibHbix h BHpycHbix HH(j)eKUHH, nepe/taiomHxcH hkco^obmmh 
KJ iemaMH, Mbi npoBejiH HCCJie^oBaHHe B3pocjibix ocoOeft, jihhhhok h hhmc|), co- 
OpaHHbix Ha (J)jiar h chhtmx c mcjikhx MjieKonHTaiomHx, othu h Hmepnu b 6ho- 
Tonax r. ToMCKa h ero npHropo^OB, Ha HajiHHHe PHK BK3, B3H, BI1, JX HK 
Borrelia spp., Ricketsia spp., Ehrlichia spp., Babesia spp. h Bartonella spp. c nocjie- 
AyiomHM reHOTHnHpoBaHHeM BbiHBJieHHbix BapnaHTOB othx B036yaHTejieH. 


MATEPHAJI H METO^HKA 

Otjiob KjiemeH npoBO^HJin MeTo^aMH c6opa Ha (j)jiar (BpeMeHHbie..., 1959) h 
c npOKOpMHTejieii — mcjikhx MjieKonHTaiomHx, CBH3aHHbix c Ha3eMHbiM npycoM 
nrau h nmepHU. nepHOAHHHOCTb c6opoB Ha (})Jiar juih ouchkh hhcjichhocth 
K jiemeH cocTaBJiHJia ot 7 no 10 jmen. C6op Ha (})Jiar npoBojnuiH bo btopoh nojio- 
BHHe #hh, Koma HaOjHOjjaeTCH MaKCHMajibHan aKTHBHOCTb hkco jwjx - FIpH c6ope 
KjiemeH c npoKopMHTejien Kaxcaoe ^odbiToe xcHBOTHoe noMemajin b oraejibHbin 
MemoneK H3 CBeTJion tkbhh, kotophh 3aTeM ocMaTpHBajiH Ha HajiHHHe OKTona- 
pa3HTOB. Y caMHX xcHBOTHbix ocMaTpHBajiH TaKxce HaHOojiee BepoHTHbie MecTa 
npHcacbiBaHHH KjiemeH. CodpaHHbix Ha 4)Jiar hjih c npoKopMHTejien KjiemeH 
KJiaccH(J)HUHpoBajiH no bujxbm h noMemajiH b OTAejibHbie njiacTHKOBbie MHKpo- 
npoOHpKH c KycoHKaMH BJiaxcHOH MapjiH Ha jx He ajih npeaoTBpameHHH rnOejiH ot 
B bicbixaHHH. KjiemeH, noMemeHHbix b npodnpKH, xpaHHJiH b xonojiHJibHHKe 
npn +4 °C. 

06cjie/tOBaHHbie OnoTonbi. C6op KJiemeii npoH3BO£HJicn b ropo^CKHx h npn- 
ropo/iHbix OnoTonax r. ToMCKa, onHcaHHbix paHee (MocKBHTHHa h wp., 2008). 

BbmejieHHe cyMMapHbix PHK h JXHK. KjiemeH roMoreHH3HpoBajiH b 
3M pacTBope aueTaTa HaTpHH (pH = 5.2). CyMMapHyio flHK/PHK BbmejiHJiH 
c noMombio HabopoB PHEOCopS (AMnjmceHC, Pocchh) h «Ha6opa juih Bbmene- 
hhh ^HK/PHK» (HnO JlHTex, Pocchh) corjiacHO HHCTpyKUHHM npoH3BO£H- 
Tejien. 

Chhtc3 k^HK npoBOOTJiH c Hcnojib30BaHHeM Ha6opa PEBEPTA-L (AMmiH- 
CeHC, Pocchh) corjiacHO HHCTpyKUHH npoH3BO#HTejiH. 

nojiHMepa3Han uenHan peaKUHH (nij,P). Ha ocHOBaHHH cpaBHeHHH HyKjieo- 
TH^Hbix nocjie^OBaTejibHOCTeH pa3JiHHHbix imaMMOB BK3, B3H, Bn, Borrelia 
spp., Ricketsia spp., Ehrlichia spp., Babesia spp. h Bartonella spp., jienoHHpoBaH- 
hhx b MexcayHapo^HOH 6a3e jiaHHbix GenBank, HaMH 6buiH paccHHTaHbi h chh- 
Te3HpOBaHbI OJlHTOHyKJieOTHAHbie npaHMepbl £JIH BbIHBJieHHH PHK H ,ZI,HK Bbl- 
meHa3BaHHbix B036yjtHTejieH (Ta6ji. 1). 

npaHMepbl 6biJiH CHHTe3HpoBaHbi b OTYH THU, BB «BeKTop» (Hoboch- 
6hpck). napaMeTpbi nL(P (Eppendorf Mastercycler Gradient, TepMaHHn): 
94 °Cxl0 c, Tm °Cx30 c, 72 °Cxl mhh (40 uhkjiob), 72 °Cx7 mhh. 

Onpe,aejieHHe HyKjieoTH^HOH nocjie^oBaTejibHOCTH BbmeneHHbix nLJP-cjjpar- 
MeHTOB npoBOOTJiH Ha aBTOMaTHHecKOM ceKBeHaTope «Beckman CEQ2000XL» 
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Ta6jiMua 1 


CnncoK ojiHroHyKJieoTHaoB, Hcnojib 30 BaHHbix 
ju ih BbiHBJieHHH reHeTHHecKHX MapKepoB hh^ckuhohhhx areHTOB 

Table 1. Oligonucleotide primers used in the study 


Ha 3 - 

BaHue 

Bo36yOTTejib, 
reH—MmueHb 

nocjie^oBaTejibHocTb 

n03HUHH 

nepBoro 

Hymieomaa 

TBElf 

BK3, 5'-KOHeu 

AGATTTTCTTGCACGTGCRTGCGTTTG 

1 

TBE2r 


CCCAKCATGCGCATCAAC 

240 

WNlf 

B3H, 6ejioK E 

CCTTGGWATGAGCAACAGAGACTTC 

951 

WN2r 


GTGTCAATRCTTCCTTTGCCAAATA 

1287 

POWlf 

BI1, 6ejioK NS5 

AGGATGCTKGTGAGTGGAGA 

9618 

POW2r 


TACGCYTTGGACAGGCAG 

9904 

Borrlf 

Borrelia spp., reH (jmarejuiH- 

C ATTT G G TT AT ATT G AG CTT 

147 712 

Borr2r 

Ha 

AATTTTATTCAGACAACAGA 

148 045 

Rick If 

Rickettsia spp., reH HHTpaT- 

TCAATAAAATATTCATCTTTAAGAGC 

1 212 693 

Rick2r 

CHHTa3bI 

GCTATTAGAATGATTGCTAAGATACC 

1 213 279 

Bab If 

Babesia spp., 18S PHK 

GTAGGACTTTGGTTCTATTTTG 

784* 

Bab2r 


GTCAATCCTACCGTTTGTCTGG 

1226* 

Bart If 

Bartonella spp., reH reMHH- 

ACTT CT GTT AT C G CTTT RRTTT C 

306 209 

Bart2r 

cBH3biBaiomero 6e;nca 

T C AC C AC C AG C AAC AT AAG G CAT AAT 

306 734 

Ehrllf 

Ehrlichia spp., reH aHcyrib- 

TT G C AAAAT GAT GTCT G AAG AT AT G AAAC A 

278 329 

Ehrllr 

(J)HA OKCH^ope^yKTa3bi 

GCTGCTCCACCAATAAATGTATCYCCTA 

278 706 


IIpHMeiaHHe. * — I 103 HUHH b reHe 18S PHK. 


(Beckman Coulter, CLLIA) c ncnoJib30BaHneM Ha6opoB GenomeLab DTCS Kit 
(Beckman Coulter, Cat# 608000) corjiacHO HHCTpyKUHH npoM3Bo^MTejiH. HyKJie- 
OTH^Hbie nocjie/xoBaTejibHocTM jxjm npoBeaeHHfl cJ)MjioreHeTMHecKoro aHajnm 
6bum nojiyneHbi H3 6a3bi ^aHHbix GenBank. 06pa6oTKa nocjie^oBaTejibHOCTeii 
npoBo^HJiacb c ncnojib30BaHneM cneunajiH3HpoBaHHbix nporpaMMHbix naxeTOB 
MEGA 4 (PSU, CIIIA) h Vector NTI 8 (InforMax, CIIJA). 


PE3YJIbTATbI 

Ha TeppHTOpHH HCCJie^OBaHHbix OnoTonoB r. ToMCKa h ero npnropo^OB 06- 
HapyxceHO 4 BH^a KJiemen: Ixodes persulcatus Schulze, lx. pavlovskyi Pomerantzev, 
lx. trianguliceps Birula h Dermacentor reticulatus (Fabricius). KpoMe Ha3BaHHbix 
BHflOB, Ha OKpauHe ropo^a b eflHHHHHbix 3 K 3 eMnjinpax OTMeneH bur Haemaphy- 
salis concinna Koch. Kax no ^aHHbiM yneTOB KJiemew Ha 4 >Jiar, Tax h no KOJinne- 
CTBy J1HHHHOK H HHM(j), COGpaHHbIX C pa 3 J!HHHbIX XCHBOTHbIX, B ropOflCKHX 6HO- 
Tonax ^OMMHHpyeT lx. pavlovskyi , a b npuropo^Hbix HaHbojiee 3 HaHHTejibHa aojih 
lx. persulcatus. 

Y D. reticulatus obHapyxceHa H HK Borrelia spp. h PHK BK3. Y lx. pavlovskyi 
h lx. persulcatus obHapyxceHbi Mapxepbi (PHK/^HK) BK3, B3H, Borrelia spp., 
Ricketsia spp., Ehrlichia spp. ,ZI,HK Bartonella spp., Babesia spp. h PHK Bn npn 
aHajiH3e 220 npo6 H3 pa3JiHHHbix OnoTonoB obHapyxceHbi He 6bum, noaTOMy Tec- 
THpoBaHne Ha Hajinnne 3 thx narareHOB 6buio npexpauteHo. Kojihhcctbo hhcJm- 
unpoBaHHbix KJieuteii KOJiebajiocb ot 0 #o 16 % jxjih pa3JiHHHbix buoTonoB b pa3- 
jiHHHbie BpeMeHHbie npoMexcyTKH. 
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Bnpyc KJiemeBoro 3Hue(J)ajiHTa. Cpejjn 1806 nccjiejiOBaHHbix oco6en PHK 
BK3 BbiBBJieHa y 118 (6.5%). BnpycocjjopHoerb KJiemen 6buia Heo^nHaKOBa b 
pa3Hbie MecHUbi 3nn,ace30Ha. Taic, nojioxnTejibHbiMn Ha HajiHnne PHK BK3 b 

2006 r. b SnoTone «KojiapoBO» b Mae OKa3ajiHCb 3 H3 52 KJiemen Bcex era ahh pa3- 
BHTHfl (5.8 %), B HIOHe — 4 H3 228 (1.8 %), B HlOJie — 5 H3 107 (4.7 %). npH 3TOM 
3apaxeHHbiMH b Mae—HiOHe OKa3biBaiOTCH HMaro o6ohx nojiOB, a y noHBJiniomHx- 
Cfl B MIOHe JIHHHHOK H HHM(f) BK3 npaKTHHeCKH He oSHapyXHBaJICfl. HanpOTHB, B 
HlOJie OCHOBHOH BKJia# B ypOBeHb 3apaXCeHHOCTH BHOCHT JIHHHHKH H HHM(J)bI. 

AHajiorHHHan jinHaMnica Ha6jnoji,ajiacb h juih ^pyrnx SnoTonoB b 2006 h 

2007 rr. PbMeHeHne ypoBHH BnpycocjjopHOCTn b 3aBHCHMOCTH ot Mecnija CBH3a- 
ho c noBBJieHneM hobhx oco6en hkcojjobmx KJiemen, nocKOJibKy 3(|)4)eKTHB- 
HOCTb TpaHCOBapnajibHOH h TpaHC(|)a30B0H nepe^ann BHpyca jiajieKa ot 100 % 
(MyHHXHH H AP-, 1983). TaKHM 06pa30M, Cpe^HHH BHpyCO(J)OpHOCTb MaKCHMaJIb- 
Ha b Mae y nepe3HMOBaBixiHx HMaro, jjajiee b HiOHe c noaBJieHneM He3apaxceHHbix 
oco6en (jihhhhok h hhmcJd) CHHxcaeTCH, a b niojie CHOBa B03pacTaeT 3a cneT ne- 
pe^aHH BHpyca npH COBMeCTHOM nHTaHHH HH(J)HUHpOBaHHbIX H HeHHCjjHIJHpO- 
BaHHbix oco6en Ha npoKopMHTejinx. 

Run oueHKH reHeTHnecKoro pa3HOo6pa3HH 6buia onpe^ejieHa HyKJieoTHAHan 
noene^OBaTejibHOCTb 5'-HeTpaHCJinpyeMon objiaern BK3 ajih 36 nojioxcHTejib- 
Hbix npo6. npoBe^eHHbiir (JmjioreHeTHHecKHH aHajiH3 noKa3aji (pnc. 1 ), hto 
10 (27.8 %) H3 hhx npHHa^JiexcaT k jiajibHeBOCTOHHOMy reHOTHny BK3, a 
26 (72.2 %) — k CH6npcKOMy. BapnaHTbi BK3 cnOnpcKoro reHOTHna noKa3ajin 
cymecTBeHHoe reHeTnnecKoe pa3Hoo6pa3He, (jjopMnpy h HecKOJibKO cySrpynn b 
npe^ejiax cnSnpcKoro reHOTHna, hto CBnjieTejibCTByeT o jmnTejibHOM BpeMeHH 
3BOJHOUHH BK3 Ha TeppHTopHH r. ToMCKa h ero npHropo^OB. HeTbipe BbiHBJieH- 
Hbix Bapnama BK3 rpynnnpyiOTcn BMecTe co niTaMMOM «3aycaeB», (jjopMnpyfl 
OTjrejibHyio no^rpynny. UlTaMM «3aycaeB» 6biJi BbmejieH b 1985 r. b MocKBe ot 
OojibHoro c xpoHHnecKOH nporpeccnpyiomen (jjopMon K3 (Gritsun et al., 2003b). 
no onncaHHio aBTopoB, 6ojibHOH 6biJi yKymeH KJiemoM b 1973 r. b Tomckc, nocjre 
Hero 3a6ojieji xpoHnnecKon (JiopMOH BK3, npnBe/unen k jieTajibHOMy ncxojiy. 
OaKT oOHapyxeHHH neTbipex hobhx BapnaHTOB 3toh reHorpynnbi BK3 b ToMCKe 
noOTBepxc^aeT jiaHHbie o nponcxoxcueHHn uiTaMMa 3aycaeB H3 npnpojmbix onaroB 
BK3 B ToMCKe. npHHUHnHaJIbHO Ba>KHO OTMeTHTb, HTO H30JIHTH BK3, reHeTHHe- 
ckh 6jiH3Kne k uiTaMMy «3aycaeB», no Been BeponraocTH, TaKxce cnocoOHbi Bbi3bi- 
BaTb xpoHHnecKHe (JiopMbi K3 y nejiOBeKa. ripnneM 3th BapnaHTbi 6mjih oSHapy- 
XCeHbl H B TOpO^CKOM, H B npHTOpO^HblX 6nOTOnaX. YpOBeHb ^HBepreHUHH BblHB- 
jieHHbix BapnaHTOB n uiTaMMa 3aycaeB cpaBHHTejibHO hcbmcok, hto tobopht 06 
OTHOCHTejibHOH KOHcepBaTHBHOCTH BHyTpH jiaHHon reHorpynnbi BK3. 

B npnropoAHbix SnoTonax ch6hpckhh reHOTnn BK3 obHapyxcnBajicn cyme- 
CTBeHHO name, neM b ropo^CKnx (cootbctctbchho 85 n 57.1 % ot o6mero kojih- 
necTBa BbiHBJieHHbix BapnaHTOB BK3). Xoth ToMCKan o6ji. cnmaeTcn oSjiaerbio 
npenMymecTBeHHoro pacnpoerpaHeHnn cnOnpcKoro reHOTHna BK3 (3jio6hh 
n#p., 2007), HaMH 6biJio oSHapy^eHO 3HannTejibHoe KOJinnecTBO BapnaHTOB 
AaiibHeBOCTOHHoro reHOTHna. ^aHHbin reHOTnn Hanbojiee rnnpoKO npejiCTaBJieH 
b ropoACKnx SnoTonax, xoth BerpenaeTCfl n b npnropo^Hbix (cootbctctbchho 
42.9 n 15 % ot o6mero KOJinnecTBa BbiHBJieHHbix BapnaHTOB BK3). TaKoe pac- 
npeAejieHne reHOTnnoB no3BOJineT npe^nojioxnTb, hto cnSnpcKnn reHOTnn 
BK3 AencTBHTejibHO hbjihctch 3H,aeMnHHbiM oth ToMCKa n oSjiaera, a ^ajibHe- 
BOCTOHHbin cpaBHHTejibHO HejxaBHO npoHHK Ha TeppnTopnio ropojia, bo3moxcho, 
b pe3yjibTaTe AeHTejibHOCTn nejiOBeKa, a b HacTonmee BpeMH nocTeneHHO pac- 
npocTpaHHeTCH n b npnropojjbi. reHeranecKoe pa3HOo6pa3ne BbiHBJieHHbix Bapn¬ 
aHTOB BK3 AajibHeBOCTOHHoro reHOTHna He TaK bcjihko, KaK y cnSnpcKoro. Ohh 
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Phc. 1. OnaoreHeTHHecKoe aepeBO BbiHBJieHHbix BapnaHTOB BK3, nocTpoeHHoe Ha ochobc HyKJieo- 
muHbix nocjieaoBaiejibHocTeM 5 , -HTO. AHaaH3 npoBeaeH MemnoM «o6beanHeHna 6jiH>KaHmHx co- 
ceaeH» c ncnojib30BaHneM 2-napaMeTpHnecKOH Moae;m KHMypbi. JThhhh 0 Tpa>KaeT reHeinnecKyio 

aHCTaHUHIO. 

* — 6noTon THXK, ♦ — lOacHoe KJia,n6Hme, • — KojiapoBO, A — Try. 

Fig. 1. Phylogenetic tree (neighbour-joining, Kimura two-parameter distances), based on 5 , UTR sequ¬ 
ences of TBEV. Line depicts genetic distance. 
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(J)opMnpyiOT TOJibKO 2 reHorpynnbi, ojma H3 hhx npeacTaBjieHa BapnaHTOM, 
6 jih3khm k npoTOTHnHOMy uiTaMMy 205 BK3; a pyran o&bejiHHfleT Bee ociajibHbie 
BbiHBjieHHbie BapnaHTbi aajibHeBOCTOHHoro reHOTHna, hto CBHjjeTejibCTByeT 06 
oSmHOCTH MX 3BOJIIOUHH H npOHCXO^eHHfl. 

Bnpyc 3ana^Horo Hnjia. Ha HajiHnne PHK B3H 6buio HccjieaoBaHO 
1540 oco6en, H3 hhx nojioxcHTejibHbiMH OKa3ajincb 34 (2.2 %). Rim jx Byx bmhb- 
jieHHbix BapnaHTOB B3H onpe^ejieHa HyKJieoTHjmafl nocjie^OBaTejibHOCTb (J)par- 
MeHTa reHa SejiKa E. OHjioreHeTHnecKHH aHajiH3 no3BOJiHji othccth BbiHBjieH- 
Hbie BapnaHTbi k reHOTHny la B3H (pnc. 2), a hmchho k imaMMaM, cxo^HbiM co 
uiTaMMOM LEIV-Vlg99-27889-human B3H. 3tot uiTaMM 6bui BbmejieH H3 M03ra 
nauneHTa, norabmero b 1999 r. b r. Bojirorpajie, h uHpKyjinuHH no^oSHbix 
linaMMOB B3H 6buia paHee obHapyxceHa b Hoboch6hpckoh o6jt. y nTHu, mcjikhx 
rpbnyHOB h y jiKmen (TepHOBOH h jx p., 2004; KoHOHOBa h jx p., 2006; TepHOBOH 
nap., 2007). 

nepBbie Haxo^KH PHK B3H b 2006 r. y KJiemeH b bnoTone «Ko;iapoBO» 3ape- 
THCTpHpOBaHbl B nepBOH aeKa^e Man (1.9 %), KOJIHHeCTBO HH(j)HUHpOBaHHbIX KJie¬ 
meH B03pacTaeT b hjohc (3.5 %) h npo^ojixcaeT pac™ k hiojtio (4.7 %). AHajiorHH- 
Han KapTHHa Ha6jno^aeTCH h b jxpyrwx HCCJie^OBaHHbix bnoTonax. 3to no3BOJineT 
npe^nojioxcHTb, hto aKTHBHan nepejiana B3H KjiemaMH ocymecTBjineTCfl b Tene- 
HHe Bcero ce30Ha hx aKTHBHOCTH. PaHHee obHapyxceHne HH^HimpoBaHHbix B3H 
KJiemeH roBopnT o bo3moxchocth ero coxpaHeHHH b 3hmhhh nepnom KaK 6bmo 
noKa3aHO Bbime, Ha ropozicKHx h npnropojmbix ynacTKax £OMHHHpyiOT pa3Hbie 
BH^bi KJiemeH. nocKOJibKy ypoBeHb hx HHijjHUHpoBaHHOCTH B3H BnojiHe cono- 
CTaBHM, moxcho roBopHTb o paBH03HaHHOCTH pojiH lx . persulcatus h lx. pavlovskyi B 
B03MOXCHOH UHpKyjIHUHH BHpyCa JI3H B IjeJIOM, OJIHaKO B ropOJICKHX yCJIOBHHX 
6ojiee Ba^KHan pojib b unpKyjiflUHH B3H npHHajuiexcHT lx. pavlovskyi. 

EoppejiHH. JX HK Borrelia spp. o0HapyxceHa y 123 H3 1540 nccjiejiOBaHHbix 
ocoben (8 %). TaK xce KaK h y BK3, c Man no niojib Ha6jiiojiaioTCfl H3MeHeHHH b 
ypoBHe 3apaxceHHOCTH KJiemeH. B Mae b bnoTone «Ko;iapoBO» /(HK Borrelia spp. 
onpeaejuuiacb y 9.6 % HMaro, b hiohc Taicxce y HMaro, ho He y jihhhhok h hhm(J) 
(4.8 % ot cyMMapHoro KOJinnecTBa KJiemeH Bcex cTajiHH pa3BHTHfl). B Hiojie 
JX HK Borrelia spp. onpe^ejumacb y 4.7 % jihhhhok h hhm4>, ho He y HMaro. 
B apyrnx bnoTonax Habjuojjajiacb aHajiorHHHan KapTHHa. 

JXj ih 5 BbiHBjieHHbix BapnaHTOB Borrelia spp. 6buia onpejiejieHa HyKJieoTHjmafl 
nocjieaoBaTejibHOCTb reHa (J)jiarejuiHHa (HOMepa noejiejiOBaTejibHOCTeH b 6a3e 
aaHHbix GenBank EU919251 — EU919255). CpaBHeHne c HyKJieomaHbiMH 
nocjieaoBaTejibHOCTHMH Borrelia spp. b 6a3e jiaHHbix GenBank c noMombio no- 
hckoboh cHdeMbi BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi) noKa3ajio 
100%-Hyio roMOJiornio c pa3jiHHHbiMH unaMMaMH reHOBHjia B. garinii. Onjiore- 
HeTHnecKHH aHajiH3 aaHHbix HyKJieoTH£Hbix nocjiejiOBaTejibHOCTeH TaKxce noKa- 
3aji, hto BbmejieHHbie BapnaHTbi Borrelia spp. npHHajmexcaT k B. garinii (pnc. 3). 
PaHee b paboTe (Ctpohhh h jx p., 2001) 6buia noKa3aHa npHHajuiexcHOCTb qjxh- 
HHHHoro H30JiHTa 6oppejuiHH b Tomckoh o6ji. k B. garinii , a corjiacHO aaHHbiM 
(OoMeHKO h jx p., 2007), b Tomckoh o6ji. 6hjih BbiHBJieHbi B. garinii h B. afzelii. 

Phkkctchh. flHK Rickettsia spp. 6buia BbiHBjieHa y 39 H3 1540 nccjieaoBaH- 
Hbix KJiemen (2.5 %). B bnoTone «KojiapoBO» b Mae 2006 r. 3apaxceHHOCTb HMaro 
cocTaBHjia 9.6 %, b hiohc — 4.8 %, npnneM JX HK Rickettsia spp. BbiHBjinjiacb KaK 
y HMaro, TaK h y jihhhhok h hhmcJ), a b Hiojie y 4.7 % jihhhhok h hhmcJ). 

JXnn 8 BbiHBjieHHbix BapnaHTOB Rickettsia spp. 6buia onpe^ejieHa HyKJieoTH#- 
Han nocjieaoBaTejibHOCTb reHa UHTpaTCHHTa3bi (HOMepa nocjieaoBaTejibHOCTen b 
6a3e aaHHbix GenBank EU919256 — EU919263). CorjiacHO aaHHbiM aHajiH3a 
nocjieaoBaTejibHOCTen b 6a3e aaHHbix GenBank c noMombio CHCTeMbi BLAST, H3 
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Phc. 2. OHJioreHeTHHecKoe aepeBO B3H, nocipoeHHoe no HyKJieoTHaHOH nocjieaoBaTejibHocTH 
^parMeHTa reHa beaica E. AHajiH3 npoBeaeH MeioaoM «o6T>eaHHeHHa OjiH^KaHninx coceaeii» c 
HcnoJib30BaHHeM 2-napaMeTpH4ecKOH Moaejm KnMypbi. reHoranbi oTpa^KeHbi Haa bctbhmh. JIhhhh 

OTpa^KaeT reHeinnecKyio aucTaHUHio. 

Tomsk- 1 h 2 — B3H H3 Shotoiiob «TXHK», BHa lx. persulcatus h «Crapoe KJiaa6Hiue», BHa Ix. pavlovskyr, Kyjiy- 
aHHCKan CTenb, HioHb—Hiojib, 2003 r.: Anas4 — HupoK-TpecKyHOB, Anas7 — HHpoK-CBHCTyHOK; BapaGHHCKan Jieco- 
CTenb: 2002 r., Corwus4, Vran07 h 08 — rpann; Vlg-27924 — imaMM LEIV VlgOO 27924 B3H; CeBepo-3anaaHa*i 
MoHrojiHH, 2003 r.: WN9-8 — KjiyuiHua; WN10-29 h WN8-5 — SojibuioH OaioiaH; HoBocHGupcKafl o6ji., 2004 r.: 
ChRookl4-04, ChiWS-04, ChCorvus 10-03, HumWS-04 — rmmbi h MejioBeK. 

Fig. 2. Phylogenetic tree (neighbour-joining, Kimura two-parameter distances), based on protein E se¬ 
quences of WNV. Line depict genetic distance. 


381 



0.05 


Garinii (DQ650336) 

-Garinii (D63372) 

Garinii (DQ650331) 
i—EU919253 
«— Garinii (D88293) 
i— EU919252 
“L-EU919254 

Garinii (AB001716) 

Garinii (D86617) 

,EU919251 
' EU919255 

Garinii (D63370) 

■ Garinii (D63371) 

Garinii (AB001717) 
iValaisiana (AB178331) 

32 l Burgdorferi (X69608) 

1 -Burgdorferi (L42881) 

-Afzelii (AB 178780) 

Lusitaniae (AB091811) 
100'Lusitaniae (AB091812) 

1 -Japonica (D82852) 

99*-- Japonica (D82853) 


Phc. 3. OHJioreHeTHuecKoe ^epeBO Borrelia spp., nocipoeHHoe no HyKJieoTH^Hon nocJie^OBaTejitHO- 
cth (JjparMeHTa reHa (JwiarejuiHHa. AHajiH3 npoBe^eH MeToaoM «o6i>e,ztHHeHHH 6jiH^caHmHX coce^eH» 
c Hcnojib30BaHneM 2-napaMeTpnuecKOH MOflejin KHMypw. JThhhh OTpa^KaeT reHeinuecKyio flHCTaH- 

UHIO. 

Run npoTOTHriHbix nocjieaoBaTejibHocTeH yxa3aH noaBna h HOMep b 6a3e aaHHbix GenBank. 

Fig. 3. Phylogenetic tree (neighbour-joining, Kimura two-parameter distances), based on flagellin gene 
sequences of Borrelia spp. Line depict genetic distance. 


8 BapnaHTOB 5 6bum OTHeceHbi k R. tarasevichiae m 3 k R. raoultii . OaHaKO npn 
nocTpoeHHM (JiHjioreHeTHqecKoro jtepeBa BapnaHTbi, nepBOHanajibHo OTHeceHHbie 
k R . raoultii , o6pa30BajJH oraejibHyio BeTBb, ztocTOBepHO (hhrqkc nojmepxcKH 
BeTBeH = 99) OTJiHHHyio ot npoTOTHnHbix uuaMMOB R . raoultii (pnc. 4). Bo3mo:>k- 
ho, ztaHHbie BapnaHTbi hbjihiotch hobhm uorburom. 

SpjiHXHH. RHK Ehrlichia spp. 6buiH o6Hapx>KeHbi y 1.67 % uccjieztOBaHHbix 
0 C 06 eH, HH(|)HUHpOBaHHOCTb KOTOpbIX B pa3JIHqHbie MeCHlfbl CXOJIHa c TaKOBOH 
ZUih pHKKeTCHH. fljifl 3 BbiHBJjeHHbix BapnaHTOB Ehrlichia spp. 6buia onpeztejieHa 
HyKjieoTHjtHan nocjieaoBaTejibHOCTb reHa ancyjibcJiHa OKCHjtope,ayKTa3bi (HOMepa 
nocjieztOBaTejibHOCTeH b 6a3e jtaHHbix GenBank EU919248 — EU919250). Ilpn 
4)HJioreHe™qecKOM aHajiH3e Bee BbiHBJieHHbie BapnaHTbi 6buiH OTHeceHbi k 
E\ muris (puc. 5). 

CMemaHHbie HHcjjeKUHH. CMemaHHbie HHcjjeKifHH BCTpenajiHCb ztocTaTOHHO 
qacTO. Tax, H3 1540 npoaHajiH3npoBaHHbix npo6 b 88 npo6ax 6buio oOHapyxeHO 
HajiHHHe jfByx h 6ojiee naioreHOB (Ta6ji. 2). OaKTHnecKH He 6buiH oOHapyxeHbi 
TOJibKo BapnaHTbi, b KOTopbix 6buiH 6bi anarHocTHpoBaHbi 4 narareHa h/hjih Ba- 
pnaHT B3H + BK3 + pHKKeTCHH. OcoSeHHO nacTO b KanecTBe ztonojiHHTejibHoro 
naToreHa BCTpenaiOTCH OoppejiHH. Ohh 6buiH o6Hapy^KeHbi b 63 npo6ax co CMe- 
maHHbiMH HH(|)eKnHHMH. KjieineBbie pnKKeTCH03bi BCTpenaiOTCH pexe, Bcero b 
18 npo6ax. MHKCT-HHcfmuHpoBaHHe 6buio 6ojiee xapaKTepHO rjih HMaro, b to 
BpeMH KaK JIHHHHKH H HHM(J)bI, 3a eaHHHHHblM HCKJHOHeHHeM, HH^HlfHpOBaHbl 
KaKHM-JIH6o OZtHHM naToreHOM. 
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Phc. 4. OnaoreHeTHHecKoe aepeBO Rickettsia spp., nocTpoeHHoe no HyKaeoTnaHOM nocaeaoBaTeab- 
hocth 4>parMeHTa reHa uHTpaTCHHTa3bi. AHaan3 npoBeaeH MeToaoM «o6i>eaHHeHHa OajoKaHiiiHx co- 
ceaen» c ncnoab30BaHneM 2-napaMeTpHHecKon Moaean KnMypbi. JIhhhji OTpaacaeT reHeTHHecKyio 

aHCTaHUHK). 

Ajih npoToranHbix nocjieaoBaTejibHOCTeH yKa3aH noaBHa h HOMep b 6a3e aaHHbix GenBank. vKnpHbiM mpnc})TOM 
BbiaeaeHbi nocaeaoBaTeabHOCTH, noayneHHbie b pa6oie. 

Fig. 4. Phylogenetic tree (neighbour-joining, Kimura two-parameter distances), based on citrate syn¬ 
thase sequences of Rickettsia spp. Line depict genetic distance. 
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Phc. 5. OnaoreHeTHHecKoe aepeBO Ehrlichia spp., nocTpoeHHoe no HyKaeoTnaHon nocaeaoBaTeabHO- 
cth 4>parMeHTa reHa ancyabcjaia OKcnaopeayKTa3bi. AHaan3 npoBeaeH MeToaoM «o6T>eanHeHna 6an- 
acaMuinx coceaen» c ncnoab30BaHneM 2-napaMeTpHHecKon Moaean KnMypbi. JIhhhh OTpa^xaeT reHe- 

THHecKyio ancTaHUHio. 

Jinn npoTOTHnHbix nocaeaoBaieabHocTeii yKa3aH noaBHa h HOMep b 6a3e aaHHbix GenBank. >KHpHbiM uipHc})TOM 
BbiaeaeHbi nocaeaoBaTeabHocra, noayneHHbie b pa6oie. 

Fig. 5. Phylogenetic tree (neighbour-joining, Kimura two-parameter distances), based on disulfide oxi- 
doreductase sequences of Ehrlichia spp. Line depict genetic distance. 
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Ta6jiHija 2 

ConeTaHHbie hh^jckuhh b npoaHajiH3HpoBaHHbix npo6ax 
Table 2. Mixed infections in examined samples 


ConeTaHHH MapKepoB 
HHCjjeKlJHOHHblX areHTOB 

KoJIHHeCTBO nOJlOXHTeJlbHblX 
o6pa3UOB (Ha 1540 npoaHajin- 
3HpOBaHHbIX npo6) 

HacTOTa BCTpenaeMOCTH 
COHeTaHHOH HH(|)eKUHH 
(npoueHT ot o6mero HHCJia npo6) 

BK3 + B3H 

17 

1.10 

BK3 + pHKKeTCHB 

3 

0.19 

B3H + pHKKeTCMB 

5 

0.32 

BK3 + 6oppe;iHH 

23 

1.49 

B3H + 6oppejiMn 

14 

0.90 

Boppejinn + phkkctcmh 

5 

0.32 

BK3 + B3H + 6oppejiHB 

16 

1.03 

BK3 + 6oppejiHH + pmciceTCHH 

4 

0.26 

B3H + 60ppeJIMB + pHKKeTCHfl 

1 

0.06 

Bcero 

88 

5.71 


OECyamEHHE 

B KJiemax, coSpaHHbix b r Byx ropoziCKHx h r Byx npuropoztHbix OnoTonax 
r. ToMCKa b TeneHHe 2006—2007 rr., 6 bum oOHapyxceHbi Mapicepbi 5 hhcJjckuhoh- 
Hbix areHTOB: BupycoB KJiemeBoro OHuecjjajiHTa h 3anaztHoro Hnjia, Borrelia spp., 
Ricketsia spp., Ehrlichia spp. VpoBeHb HHcjmuHpoBaHHOCTH KJiemeH CHJibHO ko- 
jieOajicH b 3aBHCHMOCTH ot BpeMeHH h MecTa c6opa KJiemeH. HaH6o;iee nacTO b 
KJ iemax oOHapyxoiBajiacb PHK BK3 h B3H, a TaKxce JX HK Ooppejmn, ypoBeHb 
HH(|)HUHpOBaHHOCTH KOJieOaJICH OT 0 RO 16 %. YpOBCHb CMeiliaHHbIX HHCjjeKUHH 
ZtocTHraji 5.7 %, npnneM caMOH pacnpocTpaHeHHOH MHKCTHHcjieKUHeH 6biJio co- 
neTaHHe BK3 h Borrelia spp. B 33 npo6ax 6biJio oSHapyxceHO ojjHOBpeMeHHoe 
npucyTCTBHe PHK BK3 h B3H. 

B upuropoRHbix onarax jjOMHHHpoBaji chOhpckhh reHOTHn BK3, b ropozt- 
ckhx OnoTonax — ztajibHeBOCTOHHbin. ChOhpckhh reHOTHn KJiacTepn30Bajic5i b 7 
cyOKJianxtOB, hto CBnxteTejibCTByeT o reHeTHnecKOM pa3Hoo6pa3HH hmchho ch- 
OnpcKoro reHOTHna BK3. IIIecTb reHorpynn 6buin opHrHHajibHbiMH h hx He 
yztajiocb cooTHec™ c yxce H3BecTHbiMH reHOBapnaHTaMH cnOnpcKoro cyOrana 
BK3. 3to roBopHT o tom, hto 3th BapnaHTbi xapaKTepHbi hmchho riix Tomckhx 
6noTonoB BK3. Hx pa3Hoo6pa3He no3BOjmeT npeztnojioxHTb, hto ohh obojiio- 
UHOHHpOBaJlH ZtOCTaTOHHO JUIHTeJIbHblH nepHO# BpeMeHH B HCCJiejtOBaHHblX ro- 
poztCKHX h npnropoztHbix OnoTonax. BaxcHO OTMeTHTb, hto reHeTHHecKoe pa3HO- 
o6pa3ne BK3 HaOjnojiajiocb h b ropojiCKHX OnoTonax. 3to cBHjteTejibCTByeT b 
nojib3y Toro, hto BK3 ziocTaTOHHO ziaBHO c(J)opMHpoBaji ropoztCKne onarn otoh 
HH(J)eKUHH, h ohh MoryT npeacTaBjiHTb 3HaHHTejibHyio onacHOCTb Rim ropoztCKO- 
ro HacejieHHH. CjieztyeT oco6o OTMeTHTb, hto oOHapyxceHa unpKyjiHUHH 4 iiiTaM- 
mob, reHeTHnecKH cxoxchx co urraMMOM 3aycaeB, KOTopbin cnocoOeH Bbi3biBaTb 
xpoHHHecKHe (JiopMbi K3. Hctophh 3Toro uiTaMMa BK3 yxoztHT b 1973 tor, kot- 
R3. nauneHT 6bIJl npejtnOJlOXCHTeJIbHO HH(|)HUHpOBaH HMeHHO 3THM LUTaMMOM BH- 
pyca. TaKHM o6pa30M, reHopa3HOo6pa3He otoh rpynnbi BHpycoB ccjjopMHpoBa- 
jiocb, KaK MHHHMyM, b TeHCHHe nocjieziHHx Tpex ziecHTKOB jieT, h BK3 ycneuiHO 
OBOJiiouHOHHpoBaji KaK b ropoztcKHx, TaK h b npHropojmbix SnoTonax. 
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flajibHeBOCTOHHbm reHoran BK3 6biji 6ojiee onHoponeH h npeHMyniecTBeHHO 
CBH3BH c ropo^CKHMH OnoTonaMH. 3 to no3BOJiHeT BbiCKa3aTb npe^nojioxeHHe o 
TOM, HTO 3T0T reHOTHII nOHBHJICH B 6HOTOnaX r. TOMCKa OTHOCHTeJIbHO He^aBHO 
H ero nOHBJieHHe MOXCeT 6bITb CB5I3aHO C aKTHBHOH 3K0H0MHHCCK0H ^eHTeJIbHO- 
CTbio HejiOBeKa: c nepeMemeHHeM rpy30B, TOBapoB, TpaHcnopTa, MHrpaiiHeH Ha- 
cejieHHH. Bee nonoOHoe moxcct npHBec™ k nepeMemeHHio mcjikhx rpbi3yHOB h 
napa3HTHpyiomHx Ha hhx KJiemeH Ha 3HaHHTejibHbie paccTOHHHH. Oco6eHHo 
3HaHHTe;ibHO hhcjio jnoneH, npHe3xcaiomHx b Tomck Ha y^e6y H3 Boctohhoh Ch- 
6hph (BypHTHH, KpacHonpcKoro Kpan h zip.), rue, KaK H3BecTHO, OTMeneHa mip- 
KyjiHiiHH Bcex Tpex reHoranoB BK3, b tom HHCJie h najibHeBocTOHHoro (Bepxo- 
3HHa h up., 2007). Hejib3H hckjhohhtb h npHponHbie (JiaKTopbi. TaK, nraiibi mo- 
ryr ynacTBOBaTb b nepeHoce KJieuieH h cooTBeTCTByioiiiHx reHOTHnoB BK3, 
nocKOJibKy pm nepejieTHbix bhuob (6ojibiiiafl ropjmua, rjiyxaa KyKyniKa, jiecHOH 
nynejib, chhhh cojiobch, cojiOBeH-CBHCTyH, TaexHbiH CBepHOK, 6ypaa h 3ejieHan 
neHOHKH H up.) OCymeCTBJHHOT BeceHHHe MHrpailHH H3 IOrO-BOCTOHHbIX perao- 
hob Pocchh h conpenejibHbix CTpaH. 

TeHeTHHecKoe pa3Hoo6pa3He BHpyca 3ananHoro Hnjia 6buio MHHHMajibHbiM h 
orpaHHneHHbiM reHoranoM la, cxoxchm c BojirorpazjCKHMH niTaMMaMH B3H. 
3 tot reHOTHn B3H xapaKTepH3yeTCH cnocoOHocTbio Bbi3biBaTb T5DKejibie 3a6ojie- 
BaHHH nejioBeKa. OfmapyxceHHe MapKepoB B3H b Kjieniax b TeneHHe 
2006—2007 rr. no3BOJineT npennojio^KHTb, hto B3H SHneMnneH jx jih 3toto reo- 
rpac^HHecKoro peraoHa h c(|)opMHpoBaji ctohkhc npnpoziHbie onarH b roponcKHX 
h npHropoziHbix OnoTonax r. ToMCKa. 

flpoBeneHo reHOTHnHpoBaHHe B036yziHTejieH 6o;ie3HH JIaHMa h KJieuieBoro 
pHKKeTCH03a. BoppejiHH b H3yneHHbix OnoTonax npencTaBJieHbi B. garinii , npn- 
neM ohh OKa3a;iHCb reHeTHHecKH HeoaHopoaHbiMH h pacnanajiHCb Ha 3 pa3JiHH- 
HblX CyOKJiaHZia. 3 tO MOXCeT 6bITb CBHfleTeJIbCTBOM flOCTaTOHHO npOTH^CeHHOH 
MHKpo3BOJiiouHH naHHoro B036ynHTeji5i b HCCJienoBaHHbix npnpoziHbix onarax 
r. ToMCKa h ero npuroponax. 

AHajiorHHHan KapTHHa TaK>Ke Ha6jnoaajiacb hjih Rickettsia spp. jih ototo hh- 
4)eKUHOHHoro areHTa 6bum BbmejieHbi reHeTHnecKH pa3HoponHbie H30JiHTbi, ot- 
HOCHiiiHecH k R. tarasevichiae h R. raoultii . AHa;iH3 (})HJioreHeTHHecKoro nepeBa 
noKa3aji, hto Tomckhc BapnaHTbi R. raoultii KjiacTepH3yiOTCH b oxaenbHyio re- 
Horpynny, KOTopan, bo3moxcho, HBjmeTCH hobhm nommou. AHajiH3 HyKJieoTHH- 
hoh nocjienoBaTejibHOCTH flHK Ehrlichia spp. no3BOjnui Bee BbmBJieHHbie H30Ji5i- 
tm oTHec™ k E. muris. HaM He yuajiocb oOHapyxorrb reHeTHnecKHe MapKepbi BH¬ 
pyca IIoBaccaH, Bartonella spp. h Babesia spp. Tax KaK Ha 3 th HHcJieKiiHOHHbie 
areHTbi 6buio HCCJienoBaHo 6o;iee 200 npo6, moxcho CKa3aTb, hto ypoBeHb hx 
B 03M0XCH0T0 npHcyTCTBHH b OnoTonax ToMCKa h ero npHroponoB He npeBbimaeT 
nacTOTbi 1:220. 
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SUMMARY 

We studied two urban and two suburban biotypes of Tomsk City for tick-transmitted di¬ 
seases prevalence in naturally collected ticks. Tick-borne encephalitis virus (TBEV) was fo¬ 
und in 6.5 % of tick samples, West Nile virus (WNV) in 2.2 %, Borrelia spp. in 8 %, Ricket¬ 
tsia spp. in 2.5 %, and Ehrlichia spp. in 1.7 % of samples. Genetic markers of Powassan vi¬ 
rus, Bartonella spp., and Balbesia spp. were not found. Analysis of the genetic diversity of 
revealed pathogens resulted in the following conclusions: 1. TBEV strains belong to Siberi¬ 
an and Far-Eastern subtypes, and Far-Eastern subtype of TBEV is most frequent in urban 
biotypes (up to 43 % of urban strains of TBEV); 2. WNV strains belong to genotype la; 
3. Borrelia spp. were classified as B. garinii ; 4. Rickettsia spp. were classified as R. tarasevic- 
hiae and probably as a new Rickettsia raoultii subspecies; 5. Ehrlichia spp. were classified as 
E. muris. The coexistence of several pathogens was found in 5.7 % of tick samples, and the 
most frequent combination was TBEV + Borrelia spp. 
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